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(54) STORAGE SUB SYSTEM, CONTROL METHOD FOR I/O INTERFACE AND INFORMATION PROCESSING 
SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To suppress the increase of response ® * 

time due to an execution of staging following a cache miss. 
SOLUTION: In the information processing system, the storage sub 
system composed of a disk controller 2 provided with a cache 
memory 24 and a subordinate disk device 3 is connected to a 
central processor 1 by an interface such as an FC-SB2 where the 
central processor 1 issues an I/O request composed of a plurality 
of commands and a chain of data asynchronously to a response 
from the disk controller 2. The disk controller 2 is provided with a 
function concurrently carrying out a process executing a command 
where object data hits the cache memory 24 and a process staging 
object data of a command of a cache miss from the disk device 3 to 
the cache memory 24. 
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\Z <fc -5 1/ X # > X ^ -f A © if SO * «J S C <h . 

C - S B 2 f ffl^ >^ 7 i-XTlg^il^f 1 \Z 

a v > H co*f#!^— 9 X i7 3 frh + ^ y ->i 
*^BU 2 4\ZZT-V>??Z>mW£$:M'fTl,T'fr5m 



si 
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&B32 0 0 2 - 1 4 0 2 



ya^ty £w-rsre«fwi»gg£^. mrEEtfeftj 
wsb^ s t mmn\z. mttt&mwmm-hm 

f©3?> HRtXx-^«5 1 x->T^^n^ I /O 

»**(WEaBti«i»K«fc»"bT»tf r* i /cm 

*IT U £ f 216 -9- ^ -> X t- A T & o T . 

iMiEEfiiMfif&Btt. m«a+*«ia»«*»6S«Lfctt 

^ ^ U ±lc#ffi-rs MIBri v > H CPHTtt. MSB** 
*kSSB«!:©5 f -:$'<EaiSSIfTU JSlMtOT-^^ 
iWE* * v > i * ^ 'J ± b fc HffiE n V > H <D$l 

u^aw-ta-rffis*. ffiE+AaassBtflJx— ^eat 
Ets-y-^vx^A. 

[IS5(c3S3] M$fi 1 EtOEII-'t^J'Xr Afc*H 
T, 

•7 -> a. ;< t U ± tc#?£ b ft ffiGS- 3 V > h* (DM 

a*f&x— ^ $ tix ^ -so ^? <d mmmm^m izzt 

HUIB+ + ; > > a * U b$aa *tt^36ff b T 

s»u wrffi^*aiLsaa^TbfciiiicMiB=iv>H 

[|g*JS4] tt*^3IB«©IBtgU-^->X7-A(C*5^ 
T. 

ttEBttiMffii&Bfci. mE+*fflaSK*»e.s«ufc« 

« -5 wtt^ a?>F coffla**^- ^ tfSJE* + •;/ > 
a«^^-^7»^^$nT^-5H(lEE*SBa)&^(D^ 

«j*fc^i;TflftEEtt^ed^flaE*v ^ ->a^ty ^ 

»U HfJE^*-i±5L5!ia*^TLit=b©^e,. ME** 



[f»*JS5] IS*^4E«(DEtStJ-t/->X5 i AfC*^ 
T, 

WEEtSSUfflSBtt. WE+*®aSS*^S^Lfe1S 
m:3V>K£HJe>TSill ©3V>HSiL, igllO 
nv> HS©5*.©^Scr3V> K©®a*fgs^-^^M 
sWt7ya^tiJli;i?Sl)ii^ iSIi con 
v>K»©.5"6, ^a^^-^a^-cDiWEEttigB 
l:MLT^53V> HS:HfrEE«gS^7^-feX-r-5 
7HUXO#)HlcS<i:*T^20nv>Kgfib > ME 

=l * =E V 'vcDHuEEItSBrt O^—iKDWLfriti b&B£ 

&7c 7 b fc <D ^ e. ME t^lgl'v© 7*— ^ S ii * 

«joiMiE»*m bsaa 1 3fefr bxuff -r ^.^a^wr s 
d t^^at-r-sEtft-y-^^x^Ao 

* ^ u * ffi a. tz t&tomnmm t ©*« k « t» e n. we 

E*W«»B*»6«)«:#ttt#raJ«C. ttGfftffilS 

I /OB*&i»EE»«»ftBK»UTf6ff'r*yD h 
n;P$r«^.fc I /CM >^7i-X©$iJfflI*)4T*o 
T. 

WEEBWWiSBtt, ifBt«lglA^0nY>K 
f i: x- ^ gill * *ff L fiftfi n t > H « fc n 

strE^^MaSBtt. iSt*ffligi^fTbfc3-7 

ff**3"7>K*»Jtb. «TE5 f -i'RIf3V>K«ET 

xsaa-r^ci. &Mtni/o-f>^7x-x© 

[|ff*JS7] W#JB6ESc<D I /O-r >^7i-7ffl 

ffiEEBIMWKB^. «IE+*«iaSB*»6S<HLfc3 

-fHH^4Lfci^ (ItEl/OS^'fKSfti 
« bT§®^r*-©fl!l<D*ff prm&lWrE^ T > HRDtr- 
^ m V T 83E * & &a& B <t CD ^ G jM b , 

stiE i /omn&ffif$.-?z>$:=i-?> KSaa»C0^T«cffi 

* 1 -P!C*i:J6T I /OI^I^TMtbTi-g'f 
^jaa^B^Sb. 

WE^ffe^afeBtt. ME I /OS*jtaa^7«S*S 
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t#PU2 002-1402 



u;*m*'j$aa£SifT-r£>c:t. ^#att5i/o<> 

[W#JH8] li!#JS6Em<Z>I/CX >^7i-Xffl 
WWSBjfc&x-^Rtf^^FISTIRftSSaTsai 

st. Mce*iwws«*»6i»iai/oK**«iriE-r* 

«t. 1»ei/OR#S«iST-5£:3V>Ffl'©lWE:i 

ui^Mttl, I /CM >?7*-X<DfflfflJsm. 
[»#JS9] WMlgft. ME+5*i$&a§llfite9 
ffiTgg;* ft* 5*- * AtlSffl 3 n* fggc<Z>Et68B £ IE 

*^u***.&EitiiiJW8Bt, mef^asflitDir 
f2iBteft<jfflSs t zmm u : mrEEttftwuiB^ e. 

mmmmizMVTWtft^ya h^jv&mtut i /o-r 

ffiEEtt&lffgBli. iflE + *«jaSSB*»S©:3V> K 
ic H UTMTG 3 t > H b A: ^NUFTME 

*^aKet7 J -^gM*^fTL,flrrtBnT> FffKn 

> KRtf'r-^©*fTlBCtttt?¥b35c«r>IRTf. fflEEtt 
ttWSBfr eo^-^Xtf K*7*«r*S«U 

*« *|ft E#5t L n v > F \z -5 U- A t b 
XfA. 

[ftJfcJglO] »*a9E«to««ffla->;*7 t AK:# 
HT, 

.flftEEtttiMffgBtt. ttf3+*ma^«*^S«Lfca 
V> FRtfx— ^co^x — >(D&'t>T'X.7— RZfiV h7 
■f SH*«58*Lfc*£. iWffil/OS^StfW-B-rcSI 

? \zm vxmmf^mmm t n^-i? &m&mm u 

£ 1 ^(CSt*T I /OM^Jag^T^St LTME + 



•s>fifSgffla->XT"A„ 

[0 0 0 1] 

Rtf I /CM >^ 7i-Xfflt!»fiia £ KfifSg&a 

v-xt-akhu j;oi¥b<«, 4>*^asetE«-y- 

:/->X5 l A©B*(Hfl»fitj&«. ^K+*ffiaSB^« 

teitmsi^ & ©js«f t e# KrattmsB k 
» n tx- 1 /oB*saa**ff-r*'f >^ 

[0 0 0 2] 

[«£*©8tffi] «ff<o*>5'-f >^x^A&t*T/8^s 

tl3;U£S£tif*8->X^A (*-f >7U-A->X^A) 

tix*3D, ^n^Eit-y-yvXT-Atpy^^s. 

T. ±E©E1ft-y-^->XT-At^-r >7U— A^cTM > 
[0 0 0 3] -tE^-r >7l/-A[6]ltElftlJ-7 f >'X^A 

s*j*T*+*4Ba»fitE«iww£Bt©raT?, i/ 
oB#ffia©iKK:e«sn*w*tLTtt±ic, (d 

nv>F. (2) (3) nv>FJfc4£§ 

(4) (5) X^-*Xfct^£>r), d 

ne>^7 u- AcD^xe^^tix i /oB^ffli* 1 * 

[0 0 0 4] 4>*SQaSB«. Et&glBKttT-S I /O 
* *fT"T -5 it * C C x - > t fcftl -5 w».<n> 

=i v > f U'f - ? e> mfc $ n s n v > h p £ re jsr-t 

H&S«bfcE««d»»Btt. 37>H71/-A*5® 

L*: c t visits n v > i/- A&fp&mmm 

Bf'*tbTiH«r-5. ^©37>K(5§7l/-AI;*tL 

fammmizmsTmm-rz, ^©p?f^T-. *^a»s 

KttofcdtSBKU ^©^. 4-^aSBtEltft'J 
7> HCBt«f-^fl)S5«*t»7Lfc^T?. Et» 

7«isiat5X7-^x7U-A^ni$ni.. 

[0 0 0 5] 4 , *®a^Btt, EtftWWSBj^SO^T 1 
-^^71/-A&SSLfct, 

5fx-;/?U 5fcnv>Hftia**ai«E»rBT*'5«i:6«. 
^ZJ-7> K^fSff-T-S. CWlStC. 1 OOCCWfi- 
>tt. 4>*j8ia»BtE1ltWW«Brat*30iT, 1-3>1 
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ftm 2 0 0 2- 1 4 0 2 3 



o<£> n v > HSJC 3 "7 > n T > FJSSr-x— *IE2I 

[0 0 0 6] CCT% fe5 / >L,CCWfx->l:o^T 
ffJBKifi'**. CCWfz->SIiSt*37>HOl 

Hf^nDe fine Extent 3^>H 
(£TF, DXa7>F^) ^> tfatfe-SAlBrtx 

<£li$B&££^TL ocate Recor d37>H 
(J&TF. LOC37>Hit5) . -tLT^IROU-K 

[0 0 0 7] l^CCWfi->H ^tl^cDtt^n 

-f*b«u ttB^waiasffZjp. 

[0 0 0 8] LOC37>HOS«l:lt "J — 
hJ7>F^i->f§ e LOC37>FCfx-> 

-f>£^3. LOCKM>», 7$0LOC3V>H 

LOCJ7> FtfXr^^TJgSStl*. 
[0 0 0 9] I /OS^^HfTf 5 1 C CWf 

Jcfflfflb^:Ua-Hi:tt^««0«-&, H— LOCH* 

WWiiiWI^SS. BSLOC37>F 

1 ^CCW^x- X^atC^T, 
O^Fit««a:U3t--H^»-r*U— F • ^< 
ig^lcte, 1 CCWfx->i:«»©LOC K*-f># 

[0 0 10] ±|2CCW^x — >^fir«F^*5W 

^ftffia«B^:8Btt«(»^BrB^I69^c):SStt(0« 

[0 0 11] **ffla«B^68E«ftlW«BET<0»-6 
E«81l:»l/TU-H/7< ha7>K#J8ffStifc 
E«M««Brt<o*^^^j.^^U±»cffi3i»jfcfl!) 

^-^jW^ffibtt^E^KW:* E»Si*5T-i^6* 
t7ya^ : EU {:Xr-y>^t6^I^^)o COS 
^fctt, E*«WSBf4«ftEon-7> Kffla^BOctt 
^frfflfctt^. z.<Dtz$>. EttiMHSBtt* — a**® 
3SB^£ttlH»&Bmoaft3l»«:ttffi««)»rT^*$ 

s^r^x^-^^s+ftfflasBJc^bxsifib, is 



s-r-52p<i^ffi*fc^T. EBH»«Btt*Ajaas 

[0 0 12] ClOtiHcfittffiIHgBfcL I/O^ScDfe 
&09B2PU&Tfr>&fr>«0aAT— 4>*®SSB 

OBlOSHtLTB, (1) EI«»SiftO*vy 

* EttMflf SB 1*3 0+t7ya^^EUHXf-^> 
*^r-X, (2) E*«»feBrt<D*iryS'j.*^y<0 

<o^##^(o>!r-x, (3) i/osaa©»:«>©«a«« 

Bu s yttB-C««W*r, XROBu s y»?(D 
[0 0 13] 1 CCWfx-XO^fi 1 *!:, 

[0 0 14] W:+t^r>a^(;«j:Sl/X*>^M 
[0 0 15] I/OI*©/W-.>©loiLT, ** 

^->M5. uO)i^CCWfx->ll Mi£<0D 
X37>F, LOC37>K, fbTcOLOCD7> 
Hl:fx->bfc«»oU-Ho r7<hn7>M^ 

*^snT*3t), i«bfcU3-H- h5y^©«ia* 

l/t^5ft», LOCH^-f>*fflD«^Stt& 
<♦ MKbTU-H/9-f h3T>HCD»aa«*ff^rtB 

[o o i 6] *aas^&«fc, 

-Ftf+^y^a^x©*^*, 4>5feffia&B<!:EttiH 
•P*Bfc«)BaflSl«i:«ID(Bb*««*r*fc«>, UX#> 
A^JfUDbTb*3. brt*U dco>—^r>'>^ 
)]sT?-t7s<DM&\Z> CCWfi->©*037>H$ 

v* • Un-HSr^aia**^. fflaSfr&^Tfc^S 
>^ • h7y? • 1/3- F<E>^-^£* it)oT+ 
t7ya±CXr-y>^LT^< C<h*C«J;9, =^v^ 

b*'*fT-r*J8«s»J«T*. i/^^xi^f A<Dr&]± 

#S«>*. ^lCCWfi->^>-^r>y 
[0 0 17] —75. BUO I /OS*©/** — ><D 1 Oct 
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XT11 7?tX»«©l/3- H^ftLT^Sfcft, 
Zrti^tHDUa— WmW&frUpfftlZ, LOC3T> 

[0019] am^-^tesisii:* 

hnjKDtli (FC-PH) l:Mb^yah3;n? 
*§FC-SB2 (FIBRE CHANNEL Si 
ngle — Byte Co mm and Code Se 
ts-2 Mapping Protocol) #*JS^ 

$nTi^, z.n\z, F.c-PHtc^cD^-r >7!/- 

LfcfeOTfeO, gift, ANS I (Ame r i c a n 
National Standard for Inf 
ormat ion Technology) K: 0 

{k&m#>z>nx^z>. u©Fc-sB2i:n *^<# 

[0 0 2 0] l^ltLT, fi£*CD^-r >7I/-A^ 
nh^MttS&O, 1 I/O<0S*ffla (lCCWf 

«KSgfTffl*S£t>5jS[T**. FC-SB2T11 0U 

l:»TSXr-^X7i/-AS:SiLa<Tt>, ^ife® 
enco^fc. FC-SB2m +*J&31SIBt8H««(!B 
< 7d haj^&^Tl^o 



[0 0 2 1] £U:. KWbfc«&«r***>tPFC-SB 

w&7Dhp;ra§o 

[0 0 2 2] 

[»ffl**ftbJ:5tt4*i] FC-SB2^Phn 
X7Jtxi:ft«Sft4«a, 7>^79tx«Il: 

^5^5Xfg£l^43^T\ l/X^>X^<A<£>JgJJD 
&B6€f> F C - S B 2 y o h ^ 7< >» 

[0024] *5£m<om<DBmz* ±&%iWtmm~v-7 

rTT£ I /CM >^-7x-XJwTS3tt*nfc*J5£^*3^ 

[0 0 2 5] *5£W<D{&<DBm*s ±teSB£EffilJ-:/ 
->^fAt*«, FC-SB2yPbn;H:TftaSftft 

[0 0 2 6] 
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^-*©5fx->T*«iJ&£*l.5 I /OS**IB«*9WS 
BKttbTSSffr* I /(M ^7i-x/d hn;n; 

iillyXrAl:*v>T, #fgBjofBttiry->*5rA 

[0 0 2 7] Sfc. ±IB^OlSffiMS->X^AtC*3^ 
fflbfcttSfcri^F©?^, ®S^<D^-^^^-y 

r>i/tU± tc??ffi V> u v > F fflftlMtr- ^ 

^^asato^-^teM^at^MfrLriifT-ri. 
^g£wr&fc©Ta&-5„ 

[oo2 8] ±E«^©««iaa>'^7 i Atc*v» 

A©x-**ttft©IB1ftSBK:#fM • EltTfttttS 
RA I D^fig$r<koT^-5^tC*5^T, 4>f*l#iagB 

<E> S ffi b « ft ^ "7 > F * S <h #> X n T > F p t b . 
3 v > F S¥© 5 1. ©ttft n v > F ©fliSfct*^— * **, 

a^x-^^t&^^nTVi-sstBiftSBfcjktbT, 3 

T> Fi¥©3-3T> F©$&a*f#ix— ^©^-r -y->3.^ 
HiWl!iI^7l/fc)@l:3V> KS©&3V> FKW-f 

* +*5aag« t or- ^ est t it&tH bsaa *Mff b 

[0 0 2 9] ±8B««0«f««ia->XT'Af:*l» 
fflbfc^ftrj-^FSrSt^Tri-v^Fffl^U 3V>F 

»©ps©*gscn-7> Fwsaa^^-^^-v >i 

^*»»»snT^**ia«siiof»»*!K*6:i;T. e« 
gB*> ^^tyya^tU ^©#ia*f * ©g^m 

b&aSrttftMfTbTiglibb. tt*ttib«JS#«^7bfc 
t>©a><E>, ^*©a^Btco^-i5'Si3l*te<D^*.il3b 

&a <t iteff b T^fT-r & ^© * 3 t> ©-e & & „ 

[0 0 3 0] ±IB^fiE©1t^5aa->X^-A»C*5U 

x, *^Hj©fBtft-y-y->x^A«, 4 i *iaa^B^e.g 

1 ©n-7> FS¥©5-£©»gc3V> F©MaM^^-^ 

>F»©5£, ^^-^^^-©IBIt^g^^bT 
(/^•5=iv>F$-fait^a^7i7-feX-r-5 7 KU7©#i 
KlSItf>Tgl2 ©3^> Kit b. g2®3?>K8fifi 
TEBSBA* <t> * -V -y >i ^ t 'J ^©fBtSSBrtx-^ 



©tt*mb«HSftjtbT«*ttibffls*ie»u 
ii*te©R^ai b^a tMfT bxgntrr £ 

fc©T&-2>„ 

[0 0 3 1] fBtft-y-y->^.7 i Ai«f^a^B«i: 
OIH*»«LTir)4 I/0-f^7i-^ya FrajHM 

=unwfi««tt. **fflitttt, ^K^^saass^ 

%ffbfca-7> FR^-^©^fTJii{c«fe#b^t^)il 
nv>F£#5£b, f-^ao:37>H^78S^ 

[0 0 3 2] £© I/0-f>^7ac-X*i^*iC: 

£*V>T, &mW<D I /CM ^7i-X/D F^I/flBl 
E1S<WfflSB«, «f*«iStii>6SiBbfc 

bT. gffibfcte©*fTBltl^:nT>FR^-^fcK 
bT**«3»Bi©5*-*<E2IS*lfiU I /OS* 

© I /OS^l^TSgt LTfMlgi^iSt 

*AU5aa*sifT-r-s.^$«x.fe i t)©T*-5. 

[0 0 3 3] 3-ifc. d© I /CM 7 x 

(c*5ViT. *S69I©i/CK >^7i- FruPSfl 

wsffitt, 4 , **aaftBtt, aK+^a^BA^ffb 

fcnv>FS.^— ^©^fr)l»cttfe?¥b^t»)eT, E 
BMflSB4»6 5*- ^Rtfn v > H»7SB©*S«T -5 

*at. emmsi^e i /oi***(Sts*37 

> 5 3 Y > K^7iS4 Sit 1.1, I/O 

s*Ma*+»f-&-r«i^bTSifT-r-5^©i:, i/os 

t^tt'J h7-fS*^*^ofc=iv>F(C*fbT©*-. U^7 

/fijaas^fT-ra^atswrat)©^*. 

[0 0 3 4] 

«#iHU«:]8«&01il=R9i-r«. 

[0 0 3 5] s-r, *«MS3lWrSK:»fcO. 
*ffl^fc+*jaa^BRt^E1S-9-^v'X^A©«^to 
(AT. 0 2 *ffl^TiKBJf-5. 

[0 0 3 6] *^l)5S©^liJCtett-2.ti^5!ia->X^A 

■t'^iaaSBi. ra^aiB8i2. s^f-rx 

't'ifeSaaglB 1 ite. fc<h^.tfFC- S B 2 ■T'o Fa;P 
(FIBRE CHANNELS i ng 1 e— By t e 
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Command Code Sets— 2 Mapp 
ing Protocol) tfm%i2fttc I /O-f 

7i- x i o o\z<k.<ommznT^2>. f-fx^gi3 

iZitmWL^mm^^-i 73 2#I2B£*XT*iD. ^-^ 
««»ttSntH4. 7^Xi7gB3te. x-fX^Sdffllg 
12l:j»LTl<7'f^>!S'7x-X2 0 OlCTSi^S 

[0037] *siJS©^o+^ase i 
jfcwc^TKiiirfs. ^aaaes 1 0.-97 

a77&e)E#&$zft-rz>77V5—~>3>&i 1, 7 
^O^-^©Aa*^©fc*<DCCW*f^BKb^0, 

ccw5 i -^©ea*fT&'5x— ^«a«i 2. ccw 

[0 0 3 8] £Gtt 1 4 iCtt, C C W«**f*«SnT 
H4CCW*«#i«14 2. CCWfi^l4 2 
<Z>7cH?7 HPX*«»iWStlTVs*CCW5feffl7 K l"Xt& 
141, C CWOr-^^tt^ftTl-^D a t a 
ttMtt 14 3. LT I /0»3fcSflfS"r <&fc»© I / 
OfI«*14 44t»4. Ctl&OffiflCO^TIi, & 

[0039] ^cr. *mi&a>miBi<Dj : 4 7.9$mmm2 

«. WIgf 1 £©|Hn?aS«Sft.5=lV>FStf 

D h ^HHppgB 2 2 «. Midi© FC-SB2^Dh3^ 
£«W#Tr-5. 37>KJ!!IS2 3tt. 

5, +t7ya^tU2 4H Mf|A*7 7 7/€U2 
It, f^X^S3R©#fI K71"7* 3 2 £©&■]© 

^•j-cfc*. i»^ ; tu2 5i:a, :nv>K$!iaj8© 

tttimt. feIF7'f7 r 32<l:+Y7->a^ : E l J24t 

t^X? K5-f 7MW&2 6tt. T^X^ifflffllgB 

2 (:81$ftt^5T^XJgI3i:0'f >^Xx-X 

[0 0 4 0] 5VX^gg3K:te. T-fX^M»S12 

3 2#ttt!cgSB£*lT^-5„ ^SlIfflflTS. RA I 
D 5$/££fflt^T7^-^£t&iiftLT^3#. CtHC^ 

t. 03 &m^Tmw?z>. 
[004 i] tp&mmmmiT'mo^-fxv 

1-A4 5S1-. >U>y (£TF. CYL) RtfAyH 



(&TF. HD) ©l*'&titTft$l.xU75h77i' 
<fc^5. ll#'Ja-A4ll, *g&© h 7 -y^ 
£*ITV>£. #H«6©Jgffi-m. f&a#'Ja.-A©3-h 
77^£S»iH5-<y3 2(C7>#JbTES-r-2.. 
0 3 CDig-&. l&a# 'J i-A 4rt©h77?4 1ttH7 
-f :/# OCD^S K^-f ^3 2C. h77f42ttH7-f 
7# l<D$iWYyl7Z 3\Z. flth77^4 3H 
\ i ?'(7#2C>y)W\ i 5'-i73 4\Z&M?2>. ftT, 
h^y? 4 l ~4 3*e>/tUr-{f- /1'J 
T^T-i'Sith77i'4 4£ K5-f ^# 3CD#)31H 
5>-fX"3 5l:Mtl>„ d<50B#, /VJf-/T-^©4S 
ijM4Xr&5 h 5 y 4 l ~ 4 4 ©#|— ?Uc7) h ^ .7 ^<DM 
tf£X h7< *mffiV>Mm\t. RAID5 

SS©^Ttt. 8X h^^JffiK/l'jTV^-^©^ 
»IK7-f7*^iW<„ «K7i'7'3 2 

te. H^S^D-7^ (KTF, LB A) KtffiJ^ftTfc 
0. CCW©7^-^«C©H«SIC7>#JUTtSSfl$n 

[0042] ifci; i /o3^ffls©**w&sfEnfc::3»r> 
r. m2%m^TmwT2>. 

[0 0 4 3] *?\ t*ftiSIl ir**7yu^r- "> 
3 >SB1 1 iCiJt^T. T-(X7gi3 tCt&^StlT^S 

naatfUo.-A (jy,T. iivoD x-^c^t^a 
m*K**«fp«Ksn, £<Dm#ifiT-*9mm 1. 2 
ff^ti^.. x-^agsi 2«. ^fT^n^Am^s* 

S^rrT^fcJDfr. CCWfi->$Mt5. Yff&l* 
tlfcCCWH ±te«tl 4|«jOCCW|ffl«j|WSl 4 2 
CCW07-5-li, Data«14 3 
fcttiMSft*. CCW5feI7f-'l/XMil4 1 

K. CCW««ftM«l 4 2CD5felH7 H1/XS*«LT 
*5<. T^-^SaSB 1 2 liCCW^Mb 
;i/«MffllgBl 3 \ZMl<. CCW<DHfT*^*-r-5o CCW 

^ffs^sswfc^+^nwwai 3«. ccwjfci7 
kuxjmwb 1 4 1 £#jsu ccwmmfetot$.i 4 2 

©7c§17 h*l/X£&f#LT. CCW£#-i>„ tLT. C 

cwtsftia 1 4 2 fw*&^$nT^-5ccwcon-7> 

^tt, D a t a*&ifrt*£ 1 4 3 Ir&ijrt 2*1X^-5© 

t. y^xi/«ijffl$ig2fcsiffir-5. sfc. com. 7 
-^wass 1 2 « 1 /otiiB* 14 4 1-04 (c^-ri 

/OMMfi 1 4 4 0 ttTWrtt^ liti.. x"© 

^&ccwif$B£ 1 /owwmmi 4 4©ccwtii 

11441 

[0 0 4 4]— 7j. 5Pi-*;Ufi5Wg&l 3#>£>§^L;tC 
CW«D37> KKtf^— *tt. X SiJffll^B 2 <DiH 
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h^i)lMm2 2tt, I /0«S^-^l/2 5 6CI8 
fC^-T I /OI*Mit2 5 6 0KT©^^1I 

flf«2 5 6 ik:b»u «a-f3. *t5P-v*;p:/a 
> h*©§ffl£nv>F$&3g&2 3CjiaT&<. nv> H 

ffiaSB2 3te. §Ilfc3?>^T3-HU 

^j-x-^WS?- y;P2 5 2£#&!LT, jaiMtf 
a.* ^ 'J 2 4±(C#ffi-r«.^S*^^x 
•y^TS. yis3.5 t —9'gW7— 7)\>2 5 2»Ctt, 
»#!OiIVOL#/CYL#/HD#/l^3- h*#<£> 

©ItSg^. UTH5i^©+t 7 U 2 4 ± 

+t7->a^tij 2 4± - K5*— *jOTW3E (EAT. * 
vv>ak7h) n-7>KMSSB2 3 tt, * 

^y^oL^'J 2 4 t28I/Vy77^ : EU 2 1 P4©X 
-^eSS**"*-*. -75, »^- + *;U7 p Dhn;WM» 
gB2 2te. 1§IA'7 7 7^ ; E I J2 1 <t. ^^JMfffl 

[0 0 4 5] -75. *tfya^€ 1 J2 4±l:®i^ 

-f^3 2^5.^^ y->i^qEU 2 4±»C^ffif 

T. Xr-y>^) J&Sd^St&S. CCDX?— >>> 

1H7^7#^I1 ^l-^17Kl/X«f-7^2 

5 1 &#fig-r-5*-cn#-r-5. dw^-^nctt, na 
vol#/cyl#/hd#/i/3- H#^e>*^^n 

Kl/X^if- 7^2 5 lctDX^-> J >^*t^<D^ia 
X5— v>^g*^3.-^-7"JL'2 5 3tCX^— 
-x-^;U2 5 3(iFI FOfSiltC&oT^O. X^- 

y;i/2 5 3 izxT-ityymxz&mm:. x^-s^ 
>{fmm* 3.-7—7)1 2 5 4 ic@6 tc^T^ft^* 

Sfe. jgfcH 8 <D I /Oflr- 7^ 2 5 6 

» a m. c c w # KShst* -s> c c wsait me> c c a 
mm2 5 6 1 ic "x^-^>y^7^p-&" 

[0 0 4 6] -75. T^Xv* 7Mm&2 6 tt. 0 

6©x^-> ! >^ib*^-^-^;P2 5 4 

#1L, 7,T-y>^S^IiSnitb. X5^-> 5 > 



^«s®ftlH74'7'#^e.tO K^-f T/giJX^— :x> 
^M*^i-^-^2 5 3£#RgLT. Xf-S»^ 

7x-XSWSB3 1 K*tLTfgfT-r-5„ gJfc^SWS:^ 
-YXi?^g-f>^7x-X$dW^3 1 «. g^CD^aH 

5-r^e.f&^snfcxx-v>^§85&L ba# (w 

T, SLBA#) fr££>g#©T ; -;7£*-\'->'->i* ; E 
U 2 4 (CteMf-S. X5 1 — y>^I**7t5i. x 
-fXygf-f >^7i- XSd^PSC3 lfrbrJ 7.9 K7 
-f^«»»2 6fc»b. X7"-v>^7CDffi®^fT^ 
7. ffi^S-SWfc^^X^ H5-fy©JWgf2 6«. Xf 
-vV^SeTSSS*^ — f >i^T— y;P2 5 SKX^- 
5?>^ffl3#*TL;fcH5-r :/#/»# I DSr^i— T 

[0 0 4 7] n-7> h*5aa^2 3«x^-s?>^7ffi 
^+J-—f >if7—^)l2 5 5£#!SU XT—z?>tf 

mT&&m-?z>ii, 7.7—i»#fzT*&&*jL—i 

T-7^2 5 50K7'f7#StfMID€lC. 
-f ■7*S'JX5 i -v>^S*+i-7"-^;U2 5 3 
T. Xr— 7>y'^7UcI/OS*#/CCW#^ 
IX#-r-5. nv>KmaSi5 2 3«. Bl#bfcI/Og* 

#/ccw#^stc i/cmaef— ^;u2 5 6 ^#1 
u s^ccw#tjttis-rsccwgaif^<Dccwe 

IfS2 5 6 1©"Xf-y^7^" £ "CCW 

[0 0 4 8] ETF. *»WO*lfi©»jBKO«r»T*6lr 
[0 0 4 9] *^BJSr*SSLfc I /O ->-^ >XCD0iJ£ 

huc^-t. aim +*®asBi*->6^'fXi7$ij 

#PSe2K:*fU CMD10 1~CMD10 3^frS 
tl, n-7>H^iagB2 3tC*3^T. CMDIOlfflCC 
WlSl^CMD 1 0 2©CCW2Wt7->aSXfco 
fctK^bfc >y~>:xSX. fc-y hcOfU^d'O^T 

ttmia5c7)®»3) . :(DS. «fi&<Dtt\ZX.0. CMD 1 

o i occw i ©Mattfi^-^cDx^-sy^saa^ 

®»jb. iWCMD 1 0 2©CCW2©jjlif-^0 
X-^-v>^$aat>MfTLTigKrr-5> (2 0 10. 2 0 
11). M^T, nT>HMagE2 3«. g^iDCMD 
103 (CCW3) •yi/a.'fc-y ^tzifrtztb. n 

•7>h*®agP2 3«, CCW3«5!ia£fTt^ CCW3 
®T - ^T*fe5DATA 1 0 4^^11811 
•T-2). CCWSOT^-^SrilllSL^itt. CC 

w i oxf-y>i'i*i:»t4X7—^>^7ia 

2 0 1 2tf*«fc£nTH'-5fc», 37>FM1S2 3 it 

ccwiojaa^sifTL.. +*«ia^gi »c*fbrcc 

W 1 ©DAT A 1 0 5 £iiff-r-5. CCW20 
X^-->->^*tr^-T-2.X^-> ; >^7afll2 0 1 
3^^$nT#fefcJ6, nv>HSaa^2 3HCCW 

2tf>*aia£3!fTU -f *jaa^B i t;*}UTccw2cc> 
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DATA 1 0 6 ZSkm-TZo itl:STATUS 1 0 7 

[0 0 5 0] uCT\ CCW3©jaa*<»7Lfc«F^ 
T, ^fc*CCWlH»t^>XT-y>^7ia2 0 1 

>^7M2 0 1 2#*oT*6. 3^*ife£iagEfi 

1 t©atattfc»tt*ig«u ccwicoaaa^fTb 

Tt)AK 4>AffiSKBl2:C!>lft8na:«M!aiO- 
DHI£ir, X^-> ? >y^T®fl]2 0 1 2<0*»S»o 
T*6CCW10jBiS^ffbTt)«t^ aim c 
CW1 fc»'T*^f ! —y>y«T31ft (20.12) ©3r 
**#fc5K£b&**. CCW2H»t^Xr-y>^7 
S*D (2 0 13) G>#*i$fcfc5B£Lfc*^tt, 9g\ZCC 

[0 0 5 1] fcU +*81811*6t(ll,fc«*C 

@^H^<ygljX^-v>^*^riL-^-y;P2 5 3 

Xt*- >^>^eib*aL— ^— y;P2 5 4icx^- 

y>M^7T§iMW^ e X^r->>> 
-:/;u2 5 5*c^zl — r>^£n, cio^a.— i >ifm 

TX^-^>^7^^frt>n^o nv>K«ia»2 
3«Xr- 5J>^7JMMrJL — f >yf- ^;i/2 5 5 

x^-^>^^7bfc)iiic3v>K«ia«*fT-r*c: 
t\zuz>. 

[0052] ±m(Dmm\z, *<&«6klt*>j;^. l# 

^tf-^l/2 5 9 (01 i) i:§iccwsit^i 

2 5 9 2*«T5*- t*«18il*5S*bfcCCWft 

^©a*CCW»b*V^2 5 9'2l:ilft*^ 

[0 0 5 3] T&fr^, m l 2 07D^t- Mc*^ 

TK. sr, s«ccw**ot«»i<kbfca ufy 

^1 2 0 0-0 1) , 1 ^e^CCWiij3R$: 

(X^^y^l 2 0 0 0 2, Xf^^l-2 0 0 0 
3) , CCW*8«bft6» §SCCWtWb (X 
f7yi 2.0 0 0 4) , S8CCW©»«f-^^t7 
H/5X*iJ5££:^?tL (Xf7^1 2 0 0 0 5) , k7 
h<&*^tt3RCCW<0ffia*SlfT b Uf7^12 0 
0 0 6) , ^OI^H aBE»*T-^OF5-fy* 

£ Ut7^1 2 0 0 0 7) o 

[0 0 5 4] ^e>tC, &tt©CCW<OW&£#J&JL (X 
f*^1 2 0 0 0 8) , ««#t)©*^ICtt, 
OCCWifcte, fSCCWL^^MT^^fiJ^L 

Uf7^1 2 0 0 0 9) , L^im&.Tomste. X 



f7^1 2 0 0 0 2£lB©CCW<0SWWtffla*R{»: 
[0 0 5 5] XT-^/t/1 2 0 0 0 8T»«&L©(8^ 

feSHJxf^^i 2000 9Tt*^ia±o«^i: 

Uf7yi 2 0 0 1 0) , ^yv-^XO^K: 

a, x-7j-^>y«iafip-6«JBK:»ff-r-& (xt-^i 

2 0 0 1 1) «> 

[0 0 5 6] TsT-yZfl 2 0 0 1 OT'SffiLfc^CCW 
A^t^>a$XTH&V^l:H STATUS F 
r am eiglSffla 

[0 0 5 7] ±^cox^-> ? >^a^JKSg Ur7 
y i 2 o o i i) -m, +t7ya5xoccwojtt* 

x-*<DX^-^>^ffla<0JR7*B»U (X^^l 

2 0 0 1 2, Xf7^1 2 0 0 1 3) , Xr-y>^ 
I(D»7lfcCCW^*5S^I:H ^iXf-y>^ 
ffla©*7LfcCCW<&ffla££fTL (Xfy^l2 0 

014) , i'^^XCO±CCW<D%im'T — $ <D%, 

aj8^7Lfc*5**«ML (Xt^^I 2 0 0 1 

5) , ^CDit^Kte, Xt7^1 2 0 0 1 2Rg^g 
8U x70«^f:tt, STATUS Frame 2£f§ 

4aa**fT*r*. 

[0 0 5 8] **«iaft«1^6$fiLittt»[CCW»C 
*5l^T* *^y>j.^xa*fg£U Xf-y>^I© 
gfta*&5&»^ Hi3l:St7P-©«l:lWILT 
t>ct^. T&fc>l3, sr> S«ccw**ofctB»fl:L 
fc^ (xfy^i 30001) , •f*«ias«i^eo 

CCWf)J^£|#^ (Xf7yi 3 0 0 0 2, Xf7^1 

3 0 0 0 3) , CCW£§SCLfc£, SfflCCW&£jD 

(Xf^^l 3 0 0 0 4) , SKCCWW»»t- 
^(Dt7h/^XfiJ^^fTb (Xf7yi 3 0 0 0 

5) , tiy ho»-&ttSKccw©ffla*^fTix (xr 

7^1 3 0 0 0 6) , $X^H S«*#«5 f -^© 
K7-f^6*f yya/^U 2 4^(7)Xr-y>^ffl 
wzmn-?z> (xf7 71 3 0 0 0 7) . 

[0 0 5 9] ££>fC, ««OCCW©tiS«9IL (X 
T7^1 3 0 0 0 8) , »«*t)©«6i:lt 

(Xf7^1 3 0 0 0 9) , L^(rifi«T<0«'&tt, X 
7-7^1 3 0 0 0 2 WOC CW(0§ WWIl^SI 

[0 0 6 0] Xf77 p l 3 0 0 0 8TM&t0«&, 
»5^BXf7^1 3 0 0 0 9 TL^ttEU: K 
te, *ty>a5X<0CCWiLji>W)|l (Xf7^1 
3 0 0 1 0) , STATUS Fra 

mejifiJ^a^HfTT^o 

[0 0 6 1 ] W^i^lCit ^t7'>a$XOCCW 

co&^-^cd^ y > zl ^tu^xf- v ? >^jaa* 

g|)t^MtK7<7S^$iiL (Xf7^13 0 
0 11), Xr-y>^^CCW(ii0-^« 



(10) 
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L (X^^l 3 0 0 1 2) , 9D-^Oi*l:ttSR 
1 3 0 0 1 3) o 

[0 0 6 2]SD-*OTWj:^I:H H9-f^9Ji*. 
W&m7—zr)V2 5 7 *#»LT ttfy^l 3 0 0 1 
1) ftj6Ufe#*H9-f^C!)5'6, -#«MMS<D»HF 
7<yt§^I«L (Xf'^l 3 0 0 1 4) , iliRL 

Ufy^l 3 0 0 1 5) , Xx-:S>>^fi»*^*>5 
ftt&fll'* Ut7^1 3 0 0 1 6) > ^MSOttdlCtt, 
Xfy^l 3 0 0 1 2JR»*jR«U ^TOi^CH 

[0 0 6 3] ftis, 01 3\Z$5^T. Xf'^l 3 0 0 

ygiJ^16Sa-r— y;P2 5 7^l/>hxU7#2 5 7 
0 (xU7#0, xiJ7#l©^fnW S#IL, # 
l/>h^X'J7 (iH'M&T-^$M4 3 ^xU7) CO 

ICT^-feX-rsftfC, *l/>hX'J7#2 5 7 0^L 

F9-f 7Wmtmm."r—?)V2 5 7©*l/>hX 
U7#2 5 7 0H — J&SrajBa-T'&i:, lU7#0i 

[0 0 6 4] 0 1 5Rtf0 1 6^T:7n-^ 

-hector, a»coccw^^-r^x^-> ? >^^ 1 
[0 0 6 5] t/^, ai5©fflim ^-r±a!(D 

0 1 3©7fy^l 3 0 0 0 1 -Xry^l 3 0 0 0 9 
£T<hH«©$!tgG>ft, SSCCWLt^tt^coCCW 

aQ-SSr^frL (Xt^^I 5 0 0 0 1) , ^CCW^t 
y>aSXT3ti:WJ«L (X^^^l 5 0 0 0 2) , 
t C C W* t 7 $ X ta^S^tt, STATUS 

F f ameatmj&ss^ff-r*. 

[0 0 6 6] -OTt>* t 7 '>a $ 7©C C W*^S« . 
K5*f 7917*7— i?>{f9$tV—b9— 7)V2 5 8 

>^f*©CCW**a O^L Ut7^150 0 

0 3). F7l7m*T—zs>?^<D££ifr7,^-iS 
>#l&m&m?rL Ury^l 5 0 0 0 4) > Xf-y 
>^7flr%»a*»fr"r* Ufy^l 5 0 0 0 
5) o 

[0 0 6 7] ±j$C0X^^y l 5 0 0 0 4C0^ch^X-r- 

Ur7 7 , l 6 0 0 0 I ) , aSNtr H5-f T/MXt— 
^>^B*v— h^- rf;i/2 5 8l:x>h»J$nTI/^ 



D7^7Hl/XSLBA (I) SSSSLBAlCtyh 
U I S I (Z)Xr-y >^Sil yo 7 ^ 7 K l/X E 
LBA (I) SSftELBAlCtyhb Uf7yi6 
0 0 0 2), I + l^X>hUSnTMCWWSSu 
Ut77 p 1 60003) , ELBA (I) £ 
^OSLBA (I) (Dfflm $i»Xf-y 
>^LBA*b*VMI«T*«*JL Uf77'l6 00 

0 4) . aRl/#^«KT©i^ttt, ELBA (I) 
*«»ELBAl:t7hL (Xf77 p l 6 0 0 0 5) , 
;H^RlH>^U^>hU (Xf7^l 6 0 0 0 
6) . Xfyyi 6 0 0 0 3HK^S«tSC«, <h 

[0 068] Xf77'l 6 0 0 0 3Tl3jn + l ^X> 

1 6 0 0 0 4-C8t)^5X^-v ? >^«H^PflfiS^*^ 

tt, CCW#1-CCW#I^TOCCWS (-^OC 
CW©«&fc»S) l:ilTXf-y>^g*ID^ 
-^•T^ (XT77 p l 6 0 0 0 7) o 
[0 0 6 9] ddT, ilSC^i^Xr^yiSOO 
0 3TH Xf >^#«© K y*tti: H 7^f ^ 
^T^irXf Kl/XO#Bl:CCW«©Xf- v> 

- Yt-7)V2 5 8 fcX-r— y>^B***j. — f >^ 

+ f>^T^o ai6<^)7D-ft"hTH ffi§£ 
(7)X^-v>^g^^b^^M^-y;U2 590, H<£ 
Xf-y>^L B ASl€^12 5 9 l Jffl^T, 1 O 

CCW©Xf"y>»^il 4 fcS^ttlB*:^&<fc 
ddT, CCW#n^X7-y>^iil400 
05£CCW# (n + 1) OXf-y>^lS1400 
0 6(DMHaj ( S L B A # (n+ 1) 1 4 0 0 0 3-EL 
B A # (n) 1 4 0 0 0 2) I^Xr^yy^LB 
A»L£tr>ffi2 5 9 1 <h*Jt»U Xf-y>^«l©" 
KPsltO^^/h^Wnfri, CCW#n£CCW# (n + 
1) <DffiJj<DXT-iS>tfmm$:-'miZl,T. 1^©X 

f-y>^*iLt@an. T-v^n^x^->? 

>^iiOXf-y >^Mi«S L B A# (n) 1 
4 0 0 0 1 t&0, WiELBA# (n + 1) 14 
0 0 0 4tWo L**U RMckO, tt«>X5 L -^>y 
L BA»L*^I2 5 9 1 O^/hS Xf-y 
>»(^-yl^^ 0 

[0070] ^tc^ss^sitf) 1 /ck >^7x-x 

[0 0 7 1 ] **Jfi<D*»Ttt, t*»18tl3i^Ji 
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$5ffllgpi3«, t-?7I/- AKfB«(D I/0^fc#K: 
tfCCW#^e>, l/0«a®^l 4 4£#ifBU 

^*;i^$Pg&l 3^tlfcCCWitft^f 
— ^ ^ U- A^Xf-^ x y U — A LT httfe pf 

[0 0 7 2] £7c, X?MfflgiW2\z£>^T, CC 

«i:iTt>j:K *mm<n]&m<Di /cm >^:7x-x 

ccw»^f- ^xii^^^^-r^o mftW) 
\zmw~rz>£. mi 7<DX7—i7xyu-A\zm'fflmm 
17000 i ^m\zmn. z<d*\z, ssccwot 

^x^-^xitsg^^nT&D. ^n^n\zz.<Dm'ffl 
mmi 7 o o o ltftt-s-ztiZo i^^ccw 

cwcowmmmftiz 'MSTATusi^x->e 

Fcox^-^X^Tft^WWTSo 
[0 0 7 3] Z.(D7,^~? *7 U-A&m^tz^MMCD 

» i /oyo h3jk>-y>x^i i 8 csto m 

18lZ&^T. CCW2tX7-Il^tlfc^ C 
CW2 jgTCCWfx->^5f, f>fX^Mffllgi 
2-mCCW3<D^fT&fT&5<> fit, :£:CCWCD^ 
fftt. il 7CS1(7)Xt-^X7 1/-A^T, C 

cwi-3 (Dx^-fT.mmz-mizm&Tm^TZo 

[0 0 7 4] £fc, CCDX^-^X;7l/~A£^IL*: 
^*;i/$»g&l 3te, §iI/O0&CCW^7« 

^£ lyo^mmmi a A\z%vm*z>* ^co'ik. 
)immn> i 3 i /oco^c c w^t*^^- 
^^sgg i 2 rjst^. ^-^ssas i2«i /o^ 
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